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NUCLEAR DENSITY/MOISTURE METERS 

 
63-06.0100 GENERAL 
 
The Nuclear Density-Moisture Gauge is a critical piece of equipment in the areas of field testing 
and job control.  The nuclear density gauge the standard the Kentucky Transportation Cabinet 
will accept the density of soil, certain aggregate applications, and certain bituminous 
applications.  The nuclear density gauge utilizes radioactive sources and is potentially dangerous 
if used improperly.  The rules and regulations described herein are based on Federal guidelines. 
 
Kentucky Administrative Radiation Regulations 902 KAR 100 applies to the possession or use of 
radioactive material and is administered by the Cabinet for Public Health – Radiation Control 
Branch under the authority of KRS 211.842 to 211.848. 
 
The following guidelines, instructions, and information conform to the applicable provisions of 
902 KAR 100.  It is mandatory that all personnel who use, transport, or handle a nuclear density 
gauge, or those who authorize the use, transportation, or handling of a nuclear density gauge be 
thoroughly familiar with these requirements. 
 
It is important that personnel in all offices, from the Central Office Division of Construction 
through the District Office to the Project Engineer's Office be knowledgeable of and able to 
fulfill their responsibilities with respect to the care and handling of nuclear density gauges.  The 
safety and welfare of the operator and the general public are paramount and take precedence 
over all other considerations.  The operator is urged to take all training serious and to be aware 
of, not only their own responsibilities, but also those of their supervisor insofar as they impact 
the nuclear density gauge and its use.  The nuclear gauge responsibilities of each level in the 
Division of Construction are listed herein. A Thermoluminescent Dosimeter (TLD) badge will be 
issued to the gauge operator.  Each badge is personalized with the gauge operator’s name.  The 
TLD badge will monitor the radiation and neutron exposure the TLD badge receives.  The TLD 
badge shall be worn on the torso outside the outer-most layer of clothing. 
 
63-06.0200 RESPONSIBILITIES 
 

.0210 Central Office, Division of Construction - The Central Office, Division of 
Construction, is licensed under the provisions of 902 KAR 100 to possess and use 
nuclear density gauges.  All gauges are assigned and issued by the Division of 
Construction under the authority of this license.  The Division of Construction is, 
therefore, responsible for: 

 
• Receiving all nuclear density-moisture gauges from the factory, checking 

calibration of each gauge prior to assignment to district personnel and the 
return of gauges to the factory for maintenance, updating, and leak testing. 

• Assignment and issuance of gauges to the various districts according to 
workload.  These gauges may be recalled at any time and reassigned at the 
discretion of the Division of Construction. 

• Issuing TLD badges to the various districts for use by gauge operators and 
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returning them to the manufacturer’s electronic laboratories for analysis.  
This radiation exposure is kept in a record in the Division of Construction 
for audit or review at any time. 

• Maintaining a list of operators certified for operation of gauges. 
• Providing training in the use of nuclear density gauges. 
• Insuring that information pertaining to proper safety procedures is 

distributed and made available to all involved personnel.   
• Perform internal audits to ensure procedures are followed. 

 
.0220 District Office, Construction - The Radiation Safety Officer is responsible for: 

 
• Assignment of gauges to Project Engineers and crews. 
• The quarterly collection of exposed TLDs from the Project Engineer's 

offices and dispensing of the replacements.  It is necessary that the District 
return the collected TLDs to the Central Office, Division of Construction 
within ten days after the receipt of the replacements. 

• Making training accessible to and/or providing training to the Project 
Engineers and gauge operators. 

• Distribution of safety related information to involved personnel and 
follow-up reviews to see that this information is utilized  

• Supervising the use and handling of the gauges and insuring that safety 
procedures are followed.   

• Periodic field checks of the Project Engineers offices and the gauge 
operators to see that proper records are being maintained and correct 
safety procedure are followed. 

• Insuring that each Project Engineer has enough trained operators, 
sufficient nuclear gauges, and adequate transportation and storage 
capabilities available to meet his inspection responsibilities. 

 
.0230 Project Engineer - The Project Engineer is responsible for: 

 
• Have received training in emergency procedures and recommended 

procedures for use. 
• Having a thorough knowledge of the use, care, storage, and transportation 

of the nuclear gauge and a reasonable knowledge and understanding of the 
operator's manual. 

• Insuring that he has an adequate number of trained operators available to 
meet the responsibilities of his office. Note: Temporary employees are not 
to be used in this job. 

• Impressing upon the operators that the cost of the gauges (near $5,000) 
makes the gauge one of the most expensive pieces of equipment assigned 
to the office and that its function makes if one of the most critical. 

• Assignment of responsible personnel that have been certified to operate 
the gauges.  It is also very important that the operator be well informed in 
maintenance and care of the gauge.  Careless handling should not be 
tolerated. 
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• Seeing that proper warning labels are in place on shipping containers used 
for transporting gauges and also in the place of storage. 

• Obtaining or receiving replacement TLDs from the District Office, 
retrieving exposed TLDs from the operators, and returning them to the 
District Office.  This must be done in time for the District Office to return 
the monitors to the Division of Construction within ten days. 

• Insuring that no individual operates the nuclear gauge without properly 
using their own TLD Badge. 

 
.0240 Operator - The operator shall: 

 
• Have been certified for gauge operation, knowledge of maintenance, 

storage, transporting, and operation of the gauge. 
• Have received training in biological effects and radiological health 

requirements. 
• Have received training in emergency procedures and recommended 

procedures for use. 
• Have read, understood, and be willing to comply with the appropriate 

operator's manual. 
• Stay informed as to density testing requirements and procedures by 

studying job specifications, sampling and testing manuals, and by seeking 
advice from knowledgeable individuals. 

• Be at least 19 years old. 
 

All operators shall have a minimum of four hours training prior to being assigned 
a TLD and being allowed to operate the gauges. 

 
63-06.0300 NUCLEAR GAUGE 
 

.0310 Care of Gauge - The gauge shall be kept clean and preventive maintenance shall 
be performed frequently.  After use in a dusty area, the gauge should be wiped 
with a clean dry cloth.  If the gauge is used on DGA or plastic concrete, retract 
source to shielded position so the bottom may be wiped clean with a damp cloth 
after each test to prevent build-up of material on the bottom of the gauge. 

 
When in use on bituminous concrete, care shall be taken to remove all sticky 
material from the gauge base.  Various solvents may be used to soften and remove 
asphalt.  Mineral spirits and WD 40 are recommended by the manufacturer.  Use 
sparingly and do not get the solvents on the top shell of the gauge.  Stubborn 
deposits may require the use of a putty knife but be careful not to mar the base. 

 
The gauge shall be handled the same as any electronic instrument.  Do not drop or 
jar unnecessarily. The gauge is sturdy but unnecessary roughness may cause 
gauge performance to be compromised.  The nuclear density gauges are moisture 
resistant, however, care should be exercised to keep them as dry as possible.  
Always lock the gauge in a secure place when not in use. 
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.0320 Storage of Gauge - When not in use, the gauge shall be stored in an unused room 

or location at least fifteen feet away from a permanent work station and kept 
under redundant lock and key at all times. The storage area for the gauge must be 
dry, ventilated, and secure. Appropriate warning signs shall be posted in areas 
where the gauge is stored.  When radiation warning signs are posted, place the 
following note to firemen:  "All radioactive materials are sealed and in tungsten 
steel containers.  Premises may be entered under emergency conditions.”  This 
note will have to be prepared by the Project Engineer's office.  It should be in 
bold letters and placed in a prominent location.  Use as many as deemed 
necessary. 

 
 

.0330 Transportation of Nuclear Gauge - Extreme care and precautions shall be 
exercised in the transportation of nuclear gauges, especially from the storage site 
to place of operations.  These precautions shall include, but not be limited to, the 
following: 

 
• Radiation yellow II warning signs shall be permanently affixed to 

transport cases. 
• Gauge shall be under lock and key at all times when unattended. 
• Gauge shall be placed in padded container, properly locked, at all times 

while in transit. 
• When transporting a gauge in a pickup truck, locate the padded container 

in the bed of the truck next to the tail gate.  Make sure it is properly tied 
down and locked. 

• Never transport a gauge in the cab of a truck or in the passenger area of a 
sedan.  If the mode of transportation is a suburban, crew cab, or similar 
type vehicle, the gauge may be transported in the rear seat provided it is at 
least four feet from all passengers and able to be locked to the vehicle. 

• Never transport a gauge without transport papers for the appropriate brand 
of gauge. The current copies can be obtained from your District RSO.  
These documents are as follows: 

 
a. Emergency Procedures (Example Exhibit 63-6-1) 
b. Bill of Lading, (ExampleExhibit 63-6-2) 
c. Current Radiation Safety License, TC 95-2 (Exhibit 63-6-3) 
 

These documents are included with every gauge and should be stored in the case. 
 They are to be removed from the case and carried in the cab of the truck within 
arms-reach of the driver.  These documents should be updated annually or 
whenever there are changes in personnel.    

 
.0340 Gauge Operation and Troubleshooting – Each gauge should have an operators 

manual or users guide.  Gauge operation is covered in this document and also in 
the hands-on training classes provided by the Cabinet.  If a gauge is lacking a 
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manual, notify your District RSO with your gauge make and model and they will 
get a replacement copy to you.  In case of gauge malfunction or failure, follow the 
recommended troubleshooting procedures outlined in the operator’s manual 
provided with the gauge.  If there is an issue that cannot be resolved or diagnosed 
at the operator level, contact the District RSO.   

 
63-06.0400 THERMOLUMINESCENT DOSIMETER (TLD) 
 

NEVER STORE TLD MONITORS IN CLOSE PROXIMITY TO NUCLEAR GAUGES, 
MICROWAVE RADIATION, X-RAYS, OR DIRECT SUNLIGHT. 

 
TLDs are not transferable and must only be used by the person it is assigned.  All TLDs are 
assigned with the operator's name imprinted on the badge.  TLDs are used to measure exposure 
to occupational radiation. When not being worn, the TLD should be stored in a neutral area. 
Avoid badge contact with washing machines, TV's, medical x-rays, computers, or contact with 
heat.  Leave the TLD at the office, Do not take the TLD home.  Printouts containing data 
showing TLD distribution along with replacement TLDs are sent to each District Office 
quarterly.  Each district will keep a copy of the printout for their records. See Exhibit 63-6-4 for 
an example of the printout.  The manufacturer provides the Division of Construction a record by 
district of all individuals listed in the above discussed printout.  This record covers a calendar 
year and is updated each quarter.  It provides the following information: 

 
• This record includes radiation exposure readout from the used TLDs 

for the most current expired quarter. 
• This record carries a cumulative total of radiation exposure for the 

current calendar year as well as permanent exposure for each 
individual. 

• This record should be displayed in the workplace and is to be made 
available at any time upon request.  In addition, should this record 
show that an operator received an unusual dose radiation of during the 
year, he will receive immediate notification.  

 
When returning the TLDs, include a note of explanation on the printout for any TLD lost or 
destroyed in the field.  Indicate all changes in requests including appropriate names on the 
printout.  Additional or replacement TLDs may be obtained at any time.  There is no need to wait 
to the end of a quarter.  Requests may be made over the telephone with confirmation in writing. 

 
63-06.500 NUCLEAR DENSITY TESTS  
 
The use of a nuclear density gauge imposes responsibilities on a Project Engineer in addition to 
those of safety and care which have been previously mentioned. Regulations require that daily 
logs be kept as to it use and maintenance.  The many and varied uses of the nuclear gauge also 
mandate that different forms be utilized to take full advantage of versatility of the nuclear 
density gauge. Both the Project Engineer and the Operator should be thoroughly familiar with 
these forms and their function.  Following is a list of these forms along with a short description 
of their use.   
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• Nuclear Meter Daily Log Sheet, Form TC 63-46 (Exhibit 63-6-5).  This log 
shall be kept with each nuclear gauge.  The disposition of the gauge must be 
shown for each day whether the gauge is used or not.  Submit to the District 
Construction Office the first and 15th of each month.  The District Construction 
Office shall submit to the Division of Construction as soon as all logs are received 
from assigned gauges. 

• Moisture Density Test Report, Form TC 63-47 (Exhibit 63-6-6).    This 
particular form is intended to be used with Soils, DGA, and CSB (Crushed Stone 
Base).  It has been revised to meet the requirements of KM 64-512 and this 
procedure should be familiar to the inspectors using this form. It is intended the 
user input the information electronically and be uploaded into SM Materials. 
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NUCLEAR DENSITY METER EMERGENCY
PROCEDURES

In the event of physical damage to a gauge, the following steps:

• Cordon off an area of 15’ in radius to prevent entry by unauthorized 
people or public.

• If a vehicle is involved, it must not leave the area until extent of 
contamination has been determined.

• Make a visual inspection of the gauge to determine if damage has 
occurred to the source housing or shield.

• As soon as possible, after the site has been stabilized and under 
control, notify:

• KYTC Emergency (502) 564-2080
• Div. Of Emergency Management 800-255-2587
• Transportation Cabinet, Division of Construction

 Jeremiah Littleton (502) 564-4780, Cell (502) 229-8626
• District   1, RSO (270) 898-2431 Brad Turner
• District   2, RSO (270) 824-7080 Bruce Hardesty
• District   3, RSO (270) 746-7898 Dana Eicher
• District   4, RSO (270) 766-5066 Tim Wilson
• District   5, RSO (502) 367-6411 Andrew Bland
• District   6, RSO (859) 341-2700 Todd Riley
• District   7, RSO (859) 246-2355 Tim Preston
• District   8, RSO (606) 677-4017 Steve Cravens
• District   9, RSO (606) 845-2551 Mickey Reffitt
• District 10, RSO (606) 666-8841 Willie Griffith
• District 11, RSO (606) 598-2145 Les Nicholson
• District 12, RSO (606) 433-7791 Rick Adkins
• Materials RSO     (502) 564-3160 Chuck Radcliff

• In the event that a gauge is lost or stolen, The Radiation Safety 
Officer (RSO) listed above must be notified immediately. 
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BILL OF LADING

Shipper: Kentucky Transportation Cabinet
Division of Construction
200 Mero Street, West Wing-3rd Floor
Frankfort, KY  40622

USA DOT 7A TYPE A 
RADIOACTIVE MATERIAL – TYPE A PACKAGE

SPECIAL FORM, NONFISSILE OR FISSLE-EXCEPTED,
UN 3332, RQ

Cs-137 0.37 GBq (10mCi)
Am-241:Be 1.48 GBq (40 mCi)

RADIOACTIVE YELLOW LABEL II, TI = 0.2

******EMERGENCY CONTACT******
KYTC EMERGENCY 502-564-2080

DIVISION OF EMERGENCY MANAGEMENT 800-255-2587
HUMBOLDT 800-255-3924 or 919-832-6509 

RADIATION HEALTH 502-564-3700
JEREMIAH LITTLETON 502-564-4780 or 502-229-8626

This is to certify that the above named materials are properly classified, described, packaged marked and 
labeled, and are in proper condition for transportation according to the applicable regulations of the 
Department of Transportation.

Shipper:  Kentucky Transportation Cabinet
Division of Construction
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SOURCE SPECIFICATIONS: KENTUCKY TRANSPORTATION CABINET
TROXLER GAMMA SOURCE: 8+/-mCi CESIUM 137 DEPARTMENT OF HIGHWAYS

TROXLER NEUTRON SOURCE: 40+/- mCi AMERICIUM-241: BE DIVISION OF CONSTRUCTION
HUMBOLT GAMMA SOURCE: 10 mCi (NOM) CESIUM 137 NUCLEAR METER DAILY LOG SHEET

HUMBOLT NEUTRON SOURCE: 40 mCi (NOM) AMERICIUM-241: BE

DATE: 
PROJECT ENGINEER:  CREW NO:  DISTRICT NO: 
PLACE OF STORAGE:  METER MANUFACT: GAUGE SERIAL NO: 

DATE TIME TIME OPERATOR COUNTY MAINTENANCE NO. OF 
OUT IN GREASED CLEANED CHARGED TESTS

TOTAL TEST THIS PERIOD

UNIFORM PROJECT NUMBER

TC 63-46
Rev. 4/92 Mod. 06/01

Submit on 1st & 15th of the month-- show dispostion each day.
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KENTUCKY TRANSPORTATION CABINET
Department of Highways

Division of Materials .
Discipline

Version

Material Type Material Code
Sample Date Producer/Supplier Code

Sample Unit

Contract Project   Line Item Number   Represented Quantity   

QC Tester (SM User ID)
QA Tester (SM User ID)

Sample ID Intended Use
District
Crew

Remarks

Contractor Entries
KYTC Entries
Read-Only

v1.0
DENSITY

S ZZZZZALL
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Note:  For DGA & CSB, test section 2500 SY (2100 SM) 5 equal sections of 500 SY (420 SM) @ random locations

Avg. 5 test

98

Plus 4 Material correction from KM 64-512

*Proctor from Project Plans or Corrected Proctor
** 95% minimum individual test, average of 5 test 98%
*** The QA test results must be within +- 5 lb/cu ft of the Wet Density and +- 1% of the Moisture Content for all four (4) QC tests associated with it.

Contractor Entries
KYTC Entries
Read-Only

4 5Roll/Sublot # 1 2 3

QC Tests Witnessed by KYTC

Corrected Proctor Density
from KM 64-512

Proctor Value from Plans

Optimum Moisture (%)
% Compaction**

Pass or Fail
Moisture Correction (%)

95 9595Required % Compaction 95 95 95

Target Density (lb/cf)*
% Moisture
Dry Density (lb/cf)
Moisture (lb)
Moisture Count
Wet Density (lb/cf)
Density Count
Test Depth

QC QA

Elevation

Standard Density Count
Standard Moisture Count
QC or QA QC QC QC

Longitude
Latitude
CL Offset Distance
Station #

SiteManager Sample ID

METER #
MODEL #

ROAD NAME
ROUTE #
COUNTY

ALL

QA validation of QC tests (P or F)***

QC

Moisture-Density Test Report

ALL ALL ALLDGA or CSB or SOIL ALL ALL
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